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over the United States and the portions of 
Atlantic and Pacific oceans; the gelleral prevalence of high 
pressure and dry, hot weather over the interior of the 
country; the extensive drought, covering the greater portion 

prairie fires, causing a cloud of smoke that overhung the 
country from Minnesota southward to Missouri and eastward 
tu Atlantic; the interesting allrora of August 19 and 20; 
the low water in the Mississippi River and its tributaries; 
the extreme southern limit reached hy the ocean ice off tha 

ATMOSPHERIC PRESSURE. 
[In itiches a d  htoidredth.] 

The distribution of mean atmospheric pressure reduced to  
sea level, as shown by mercurial haronieters not reducecl to 
standard gravity and as determined from observations taken 
daily a t  8 a. m. and 8 p. m. (seventy-fifth meridian time), 
during August, 1894, is shown by isobars on Chart 11. That 
portion of the reduction to standard gravity that depends 
on latitude is shown by the numbers printed on the right- 
hand border. This Chart also gives the so-called resultant 
wind directions for this month, based on the data given in 
Table IX of this REVIEW. 

During the current month of August pressures have h e n  
highest, 30.08, in southeastern Florida, and nearly as high, 
30.06, in the northwestern corner of Washington. The average 
lowest pressure was 29.81 a t  Yuma ; the region of 29.85, or less, 
extended from central California southeast into the northwest 
portion of Mexico. A similar region of low pressure, 29.90, 
is found on the eastern slope of the Rocky Mountains, extend- 
ing from western Saskatchewan sonthward into eastern Mon- 
tana. In general, it would seem that the low pressure ex- 
tending from the Gulf of California nort.hward into British 
America as a trough between the high a.reas over the Pacific 
and Atlantic oceans owes its existence to the presence of the 

Rocky Mountain. the Andes, and the west coast ranges rather 
than to the existence of the continent on the east side of these 
mountains ; the heated air of the continent is not so impor- 
tant a factor in the production of low pressiires as is the ob- 
structiuii offered by the niountain ranges to the movenients 
of the ntniosphere. 

The normal distribution of atmospheric pressure and nor- 
mal resultant wind direction for the month of August were 
approximately shown on Chart V of tho REVIEW for August, 
1893, RS computed by Prof. H. A. Hazen, and are not now 
reproduced. As compared with the normal for August, the 
mean pressure for the current month was above the normal 
in Manitoba, Ontario, and Quebec, the maximum excess being 
0.07 in Manitoba; pressure was also ahove the nornial from 
British Columbia southeastward to Texas, the maximum 
P S C ~ S S  being 0.09 at  Denver ; pressure was above the normal 
in  California and Arizona, but below the normal on the coast 
of Oregon as also in New Brunswick and Nova Scotia. In 
general, therefore, except for these sniall areas of deficit, pres- 
sures were everywhere above the nornial for August. 

As compared with the preceding month of July, the pres- 
sures reducecl to sea level show a fall of 0.09 on the coast of 
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Oregon and Washington, and 0.05 on the coast of North Caro- 
lina, but a rise, 0.10, in Manitoba. The line of no change passes 
from Cape Breton south to N. 40°, southwest into Virginia, 
west-northwest through Nebraska, southeast into Arkansas, 
and southwest through Texas; it reappears on the Gulf of 
California, passes northward between Utah and Wyoming, 
northwestward through Montana and Alberta., and along the 
Rocky Mountain Divide into British Columbia. 

DIURNAL VARIATIONS. 

The systematic periodic diurnal variations of pressure are 
shown by the hourly means given in Table VI. 

The following sections give some details as to the phe- 
nomena attending the individual areas of high and low pres- 
sure. The storm warnings officially issued by thb Weather 
Bureau either through the general forecast official a t  Wash- 
ington, or by the respective local forecast officials, are enumer- 
ated in connection with the respective areas of disturbance. 

AREAS OF HIGH AND LOW PRESSURE. 

MOVEMENTS O F  CENTERS. 

The following table shows the date and location of the 
oenter a t  the beginning and ending of each area of high or 
low pressure that has appeared on the U. S. Weather Maps 
during the month, together with the average daily and hourly 
velocities. The monthly averages will differ according as 
we consider each path as a distinct unit, or give equal weight 
to each day of observation; in the first case the monthly 
average is taken by paths, in the latter case by days. 

Moaenrettta of centera of arms of high atad lor0 pressure. 

.......... 

.......... 

I First observed. ~ Last observed. 

I 
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I1 ............... j 1.a.m. 
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HIQH AREAS. 

I.-Beginning on the lst, a. m., in All:)erta, this moved 
eastward on the 2d and southeast on tmhe 3d, when it wa.s cen- 
tral in eastern Dakota; on the 4th in Iowa; bth, a. ni., 
in Ohio, a t  which time high pressure prevailed from Teras 
to Lake Superior, thence to Maine and southward to North 
Carolina ; 6th, a. m., Pennsylvania ; 7th, a. m., North Caro- 

lina; 8th, a. m., off the coast of Georgia; 9th and loth, a. 
m., in northern Alabama; l l th ,  a. m., in southern Ala- 
bama; after this an area of high pressure remained in the 
Gulf of Mexico and the southern portion of the Gulf States 
until the 17th and, with occasional interruptions, through- 
out the month. 

11.-On the lst, n. ni.. pressure was slightly above normal 
in the St. Lamrelice Valley, and on the 2d, a. m., in New 
Brunswick ; 3d, a. in., in Newfoundland ; 4th, a. ni., south of 
Newfoundland, after which this high pressure disappeared. 

111.-On the 4th, a. ni., pressure was highest ofl' the coast 
of Oregon, and the 5th, a. ni., within that State, after which 
the pressure ngain declined. 

1V.-On the St,li, a. ni.+ pressure was rising, with northerly 
winds in Ihnitolm nncl the Lake region northward to Hud- 
son Bay. On the 9th, a. ni., pressure was highest north of 
Lake Superior ; loth, a. ni., a t  the eastern end of Lake Su- 
perior; l l th ,  R. m., in New England; 12th, a. m., southwest 
of Nova Scotin; 13th, a. m., in southern Newfoundland; 
14t.h, a. m., south of Newfoundland, after which this area 
disappeared. 

V.-On the 9th. a. in., pressure was rising in British Colizm- 
bia, and on the loth, a. in., it was highest there; l l th ,  a. m., 
it was highest in Assiniboia; by the 12th, a. m., this high 
pressure had spread in all directions and the center could no 
longer be located. 

VI.-On the 13th. a. m., preessure was again rising in Brit- 
ish Colunibia, and apparently in the regions to the north- 
ward, so that on the morning of the 14th the pressure was 
highest in Manitoba; 15th, a. m., northern coast of Lake 
Superior ; 16th, a. ni., northern portion of Lake Michigan ; 
17th, 8.. m., in Ohio; lSth, a. ni., off the middle Atlantic 
coast, after wlfich this can no longer be traced. 

VI1.-On the 19th, a. m., while pressure was low in Mani- 
toba it was rising on the north and east; by the 20th, a. m., 
the highest pressure of the month was central north of Lake 
Superior. During t.he evenings of the 19th and 20th occurred 
the principal auroral display elsewhere described. Slat, a. m., 
highest pressure was on the northern border of Lake Su- 
perior; 22d. a. m., i t  was central on the southern portion of 
Lake Huron ; 23~1, a. ni., to 25th, a. m., in Virginia; 26th, a. 
in . ,  pressure had generally fallen and the central highest pres- 
sure had disappeared. 

1'111.-On the 33~1, a,. in., pressure was rising in Assiniboia, 
i l l  the renr of low No. SIII, and by the 234 a. ni., high 
pressure No. VIII was cent.rn1 in that region; W h ,  a. ni., 
it was central in North Dakota; 25th, a. ni., in South Da- 
kota; 26t11, a. in., in Nebraska; n t  this time the area of 
high pressure st.retched as a. ridge from Colorado north- 
ea.stwarc1 over Lake Superior into Labrador. By the 27th! 
a. ni., this ridge had divided into t.wo portions, respectively 
cent.ra1 in New Mexico and Kew England, a.fter which these 
disappeared in the general high pressure that prevailed over 
the eastern half of t.lie United Zjtat.es. 

IS.-On t.he 24th, a,. m., pressure was rising off the coast 
of Oregon, and on the 25th, a. ni., it'was highest in north- 
western Washington, while low No. XV was nioving east into 
Manitoba. By the %th, a. m., the highest presslire was ap- 
parently in Stikine, and on the 28th; a. ni., in Alberta; on 
the 2%h, a. ni., in Assiniboia, but st,retching east and west 
from British Columbia into Manitoba; 30th, a. ni., highest 
in Manitoba but again stretching as a ridge from Alberta 
southeast into Wisconsin ; 31st, a. in., central in Wisconsin. 

During the month of August a number of ill-defined areas 
of low pressure have passed along the northern border of the 
United States, and it is believed that all depressions marked 
as L' low " on the Daily Weather Map have been included in 
the following list: 

LOW AREAS. 
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I.-This number is given to the low area of Arizona and 
the Gulf of California. The pressure at  Yiiina, as reduced to 
sea level, was lowest a t  8 p. m. on the following dates: 2d, 
29.68; 6th, 29.71; 11th and l%h, 29.74; 17th, 29.71; 23d, 
29.70; 30th and 31st, 29.75. These si? minima represent low 
pressures averaging slightly below those of the corresponding 
six minima recorded during July. They occurred, :is usual, 
in connection with the formation of troughs of low preswre 
in British Columbia. They do not represent cyclonic whirls 
moving over the surface of the globe, nor even stationary 
whirls, but the central troughs of successive low pressures 
formed in connection witah t.he high pressures over the Pacific 
Ocean. 

In general, the monthly aud annu:d avera.ges uf local pres- 
sures give monthly and annual isobars inclosiiig areas of 
high and low pressure that inust not be regarded as even 
approximately representing conditions of static equilibrium 
nor even of dynamic equilibrium, or the so-called steady 
motion. The passage over a given sta.t.ion of a preponder- 
ating number of low areas due to cyclonic whirls will produce 
a monthly average low pressure in the neighborhood of that 
station, but such a one as could not he maintained steadily 
in the presence of the high pressures shown hy the iiiontlily 
averages in its neighborhood. It would, therefore, lie quite 
illogical to compare the iiiondhly average isobars, isotherms, 
and winds in the neighborhood of such a region and seek to 
deduce any simple connection between them ; the connection 
must be deduced priniarily from the study of the individual 
simultaneous observations. 

11.-This depression nioved southeast into the Lake region, 
where i t  was central on the lst, after which i t  inoved north- 
east. It was attended with light rain on the lst-, but heavy 
rain on the 2d in most portions of the Micldle and Ea.stern 
States. It disappeared on the 4th a t  the niouth of the St. 
Lawrence, but the area of low pressure reiiiained near New- 
foundland on the 5th and became area B of the North 
Atlantic series. 

111.-This began on the 9d, 1). ni., in British Uoluinbia a t  
the northern end of the t.roug1i extending froni the Gulf of 
California. The extensive area of high pressure, No. 11, at  
that time stretched froin RIanitdla northward and sout.hwarc1, 
and as i t  moved southeast low area No. 111 movecl eastward 
on the 3d and southeast on the 4th into North Dakota. 
Very li tt.le rain attended this low pressure and it gradually 
dissipat.ed. 

In anticipation of the approach of this disturbance siguals 
were ordered as follows: Chicago, 4th, 10 p. in., iiort,hwest 
signals ordered for Lake Huron and at  Grand Haven, Mil- 
waukee, Green Bay, and Marquette; northeast signals a t  
Chicago. Chicago, 5th, 10.20 p. ni., warnings of severe local 
stc r v s  for Minnesota, North and South Dakota. Chicago, 
6th, 10 a. m., southwest signals ordered for Alpena, Sault ate. 
Ma.rie, Green Bay, and Marquette. Chicago, 8th, 10.40 p. in., 
warnings of severe local storms for Wisconsin and Upper 
Michigan. 

1V.-On the 6th, p. m., in the northern portion of the gen- 
eral depression containing low No. 111, ther eappeared an- 
other low center, which is numbered IV. This extended 
southwa.rd, attended by high local winds, and disappeared on 
the 7th. p. m. 

V.-On the 4t.11, a. ni., the winds, as  reported from the east- 
ern portion of the Gulf of Mexico, indicated the presence of a 
cyclonic whirl. By the Sth, p. ni., its presence east of Port 
Eads was clearly indicated, and by t,he 6th, p. in., the north- 
erly wind of 34 miles a t  that point indica.t,ed its near ap- 
proach. The progress of the whirl seems to have been nearly 
due north ; it passed a little to the west. of Pensacola about 
midday of the 7th, and then moved slowly westward, disap- 
pearing on the 9th in southern Mississippi. Very heavy rain 

attended this storm, whose dimensions, wind velocities, and 
slow movement entitle it to be classed in a category some- 
where between the waterspout and the hurricane, but dietinct 
from the ordinary tornado. 

VI.-This drpression appeared well defined on the map of 
the 9th, a. in., on the southeast side of the area of high pres- 
sure No. IV, which was at  that tinie advancing southward 
into the very estensive depression left by the breaking up of 
the preceding low areas, Nos. I11 and IV. A trough was thus 
fornied hetxeen the Bt. Lamrelice Valley, where northerly 
winds prevailed. ancl the middle Atlantic States and New 
England, where southerly winds prevailed. This trough 
moved northeastward and by the loth, a. m., had become a 
well-defined whirl near Newfoundland, after which it became 
the low area I? of the North Atlantic series. 

VI1.-On the 7th, p. ni., pressure was below the normal 
throughout the Rocky Mountain plateau, and several special 
depressions were indicated by the isobars. Area No. VII, in 
the southern portion of Alberta, apparently hegan its develop- 
nient a t  that tiiiie; during the 8th and 9th i t  moved south- 
eastward, reaching South Dakota by the loth, p. m., at which 
time a trough elitelided from Nebraska to Manitoba. The 
southern end of the trough then filled up, and the northern 
end retired northeastward without becoming an important 
disturbance. 

VII1.-On the l l th ,  a. in., pressure was again low through- 
out the Rocky Mountain region from Mexico to British Co- 
lumbia. The southern end of the trough belongs to the de- 
pression No. I, while the northern end moving southeastward 
receives the number VIII. By the 13th, p. m., it had reached 
the southernmost point of its path in Nebraska, after which 
i t  moved northeast and disappeared on the 16th in Newfound- 
Iand. 

IS.-On the 14th, p. ni., 1iaroniet.ric conditions were very 
similar to those of the 15t11, p. in., pressure being low through- 
out Alberta, Assiniboia, aiid Saskatchewan. Apparently a 
inoderate depression had moved southeastward from British 
Colunihia on the 13th, and by the 16th, p. in., it was central 
in Manitoba, and high winds, attending local storms, were re- 
ported from South Dakota. During the 17th this depression 
nic~vecl eastward on the northern border of the Lake region, 
where local raius and occasionnl wind gusts were reported. 
During the 18th and 19t.h low pressure, with light rains, pre- 
vailed over the TvIiddle States and New England, while the 
central lowest pressure was far to the northward and disap- 
peared over the Gulf of St. Lawrence. 

I n  coiinectioii with this storni the following signals were 
ordered : Chicago, 17th, 10 a. ni., southwest signals for Sault 
Ste. Marie and Mnryuette. 

Y.-While No. IS was near Lake Superior another depres- 
sion began in Alherta on the l i th ,  p. in., and moved rapidly 
southeastward, disappearing on the 19th, p. in., in Nebraska. 

SI.-While No. S was nioving eoutheast through South 
Dakota another depression began in Alberta on the Mth, p. 
ni., ancl moved slowly eastward, reaching the central portion 
of Assiniboia by the ZOtli, p. ni., where it disappeared. 

SI1.-On the 19th, a. ni., a depression had begun to form 
in West Virginia which, after nioving eastward, turned to the 
iiortliwist along the New England coast, with increasing 
winds ; on the 21st i t  psssad over Newfoundland, and on the 
22d, a. in., it was apparently central near the coast of Labra- 
dor, after which its history is given as area F of the North 
Atlantic series. 

YII1.-On the 20th, p. in., an area of low pressure existed 
in Allierta, which was in fact but a continuation of low No. 
SI, which now began to move eastward after having sent off 
the siiialler depressions Nos. S and XI. By the 23d, p. m., 
this depression had passed eastward to the north of the St. 
Lawrence, after which i t  disappeared. 
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XIV,-During the 21st the high pressure advancing south- 
ward over the Lake region indicated that a decided disturb- 
ance must exist far to the south. I n  northern Mexico and 
in western Texas a slight barometric depression appeared on 
the morning of the 22d. This depression moved eastward, 
reaching the Mississippi on the 23d, a t  which time also 
pressure was lowest a t  Yunia. Low pressure continued in 
the lower Mississippi valley until the 26th, with a niod- 
erate and ill-defined cyclonic circulation of the minds arid 
general rains. 

XV.-This depression appears to have hegun on the 25~1, p. 
m., in northern California, as a cyclonic whirl, between the 
northerly winds on the coast and the southerly winds in the 
interior ; it nioved northward into British Columbia and 
thence eastward along the northern border of our stations, 
disappearing on the 30th southeast of Newfoundland. 

On the 26th, p. m., as this depression approached Lake Su- 
perior the following signals were ordered : Chicago, 26th, 

10.30 p. ni., warnings of severe local storms for Upper and 
Lower Michigan. 

XVI.-Oii the S6tl1, a. m., pressure was still rising in Brit- 
ish Colunibia and Alberta in the rear of low No. SV,  but by 
the 96th. p. m., hac1 again begun to fall, owing to the fornia- 
tion of low No. S V I  which inoved southeastward into South 
Dakota, while lorn No. S V  moved rapidly eastwqrd. On the 
SSth, p. m., No. SVI extended n~ au indefinite depression 
froni South Dakotn to Idaho, between northerly and soutli- 
erly wilds, but by the 39th, a. in., the western end had closed 
up and the eastern end was a w-ell-defined low area, central 
in southern Michigan. It- moved eastward, reaching the St. 
Lawrence Valley on the 3@th, sending a temporary depres- 
sion Rontheastwnrd into New England. The niain center dis- 
appeared on the 31st in the Gulf of St. Lawrence. 

XVI1.-This depression began on the 30th, p. m., in Alberta 
and 011 the 31st, p. n~., was central in Assiniboia. I ts  further 
history helongs to September. 

NORTH ATLANTIC METEOROLOGY. 
[Pressure in inches awd millimeter.s: icritd-force hy Benz!tbrt scnle] 

NORMAL CONDITIONS. 

The normal barometric pressure for August over the Korth 
Atlantic Ocean, as deduced from international simultaneous 
meteorological observations taken a t  Greenwich noon and not 
reduced to standard gravity, is highest, 30.30 in a sniall re- 
gion between N. 30° and N. 40°, W. 23O and W. 48O; it is 
lowest, 29.70 (754), in two small regions (1) north of Hud- 
sonBay; (:) 9 between Iceland and northeastern Greenland. 
On the Pacific Ocean a similar area of high pressure prevails 
between N. 40° and N. 20°, and west of W. 140° From this 
Pacific area a narrow prolongation extends northeastmard to 
Vancouver Island, giving high pressures . to the coa.st of 
Oregon. I n  general, the pressure is low, 29.80 or lees, over 
the entire Polar region north of N. 60°, hut is higher in north- 
ern Siberia than in northern Anierica. 

As coniparecl with July the iiornial pressures for August 
are higher throughout. the Unit.ed States, British America, 
the Polar regions, and Asia, Imt. lower over the At.lantic and 
Pacific oceans. These changes are such as to indicate that 
between the 5th and 10th of August the distribution of pres- 
sure in the Northern Hemisphere has reached the extreme con- 
dition peculiar to summer temperatures, and by the 15th of 
August has already begun its ret.rograde movement toward 
the. condition appropriate to midwinter. As these hnro- 
metric changes are the result of corresponding cha.nges in the 
general circulation of the atmosphere, whereas the tenipera- 
tures a t  the surface of the earth show no such decided t,her- 
mal retrogression until some weeks later, we mu& conclude 
that the seasonal changes take place more promptly in the 
upper strata of the atmosphere than in the lower, or in other 
words that the mobility of the upper portion of the atnios- 
phere is greater than that of the lower portion, a conclusion 
that is entirely in accordance with the well-recognized fact 
that the lower layer of air experiences various forms of re- 
sistance from the earth’s surface and the ascending currents 
of warm air, while the’ upper layers glide over these with 
comparatively little resist.a.nce. The first eflect. of the south- 
ward motion of t.he sun is to diminish the quant,it,y of heat 
received by the surface of the land and ocean in the North- 
ern Hemisphere; this effect is felt in the regions north of 11’. 
60° between June 15 and August 15, more than in the regions 
to the south of it, and the first result is not so much R diminu- 
tion of temperature a t  the surface of the earth as a diniinu- 
tion of the ascending coniponent of the atmospheric motion. 

The normal zone of maximum frequency of paths of  

centers of low pressure during the month of August passes 
from some unknown point on the coast of Alaska southeast- 
ward to Lake Superit-w, thence eastward over Newfoundland 
and northeast. to the Faroe IsIands, thence eastward into cen- 
tral Russia. The general distribution of pressure indicates 
that these specinl areas of low pressure begin as whirls in the 
upper atmosphere attending the overflow from the high pres- 
sure of t.he Pacific northeastward over Alaska into the low 
pressure of the Arctic; they are propagated eastward as 
incidents in t.he general overflow from the tropical areas of 
high pressure. The number of such whirls as recorded is less 
in August and the summer months than in December and 
the winter nionths, but this is pa.rtly explained by the fact. 
that the whirls occur on the extreme nort-hem limits of our 
reports and partly hy the probability t1ia.t some of those in 
the upper la.yers do not extend down to the surface of the 
groiilld with sufficient definiteness to be recognizable on our 
maps. The other proniinent belts of storm tracks are those 
t.liat- pass northeastward t.hrough the China and Japan 8ea.s 
and those that pass over t,he West Indies westward to the 
Florida cc-last and thence northeast, t.0 Newfoundland. 
These storms represent whirls that originate in the tropical 
regions whenever the cold, dry air descending over conti- 
nental areas, such as China, the United States, Brazil, or 
northern Africa, hns an opportunity to intrucle into the moist 
air of the tropics. 

The uormal rate of progress of storm centers during August 
is 26 miles per hour when moving eastward in the northern 
port,ion of the United fibates, 23 miles per hour when moving 
east over the North Atlantic Ocean, 18 miles per hour when 
moving eastward through Europe, and 20 miles when moving 
northeast through the China and Japan seas and the northern 
portion of the Pacific Ocean. Tropical storms moving west- 
ward average 18 miles per hour in t.he West Indies and 10 
miles per hour in t.he East Indies. 

NORTH ATLANTIC STORMS. 

The following paragraphs give some account of the areas of 
low pressure and strong winds on the North Atlantic Ocean 
during August, 1894. Daily charts are compiled a t  the Weather 
Bureau showing the atmospheric conditions over the United 
States, Europe, a.ad the Atlantic Ocean, as nearly as practi- 
cable a t  Greenwich noon, and afTord a basis for approxiniating 
the locations and paths of the more important areas of high 
a.nd low pressure. 


